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A device for guiding at least one tool or auxiliary device has
a base part, at least one boom articulated with the base part

in an articulation and having at least two members con-
nected with one another by a connection and also having an
end supporting the tool. The connection of the members with
one another and the articulation at the base part have hinge
points formed for swivelling movements in at least one
plane. At least two elements accommodate the at least two
members and fastened to one another by pivot connections
sitnated between the hinge points.

50 Claims, 20 Drawing Sheets
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DEVICE FOR CONTROLLING AT LEAST
ONE ATTACHMENT

BACKGROUND OF THE INVENTION

The present invention generally relates to a device for
controlling at least one attachment.

This device can involve e.g. an excavator with a digging
tool, e.g. a backhoe combination, attached to its boom.

Excavators with booms including a base boom articulated
at the vehicle, an intermediate boom, and a handle carrying
a digging tool are known from European Patent 0318 271 A1
and German Patent 38 43 753 Al. All parts of the boom are
connected with one another via hinge points. In addition,
either the base boom is rotatable relative to the vehicle
around a horizontal axis or the intermediate boom is articu-
lated so as to be rotatable relative to the base boom via a
pivot connection whose axis extends substantially in the
longitudinal direction of the base boom.

Excavators with booms whose respective excavator arm
includes a base boom which can be constructed so as to be
straight or angled and a handle carrying a digging tool are
known from French Patent 2 333 416, U.S. Pat. No. 3,463,
336, U.S. Pat. No. 4,274,797 and Japan Patent 56-95637.
The base boom and handle are connected with one another
via an articulation or joint whose swiveling axis is oriented
vertically relative to a plane defined by the handle and the
base boom. Moreover, pivot connections are provided in the
structure of the boom according to which the handle is
rotatable relative to the base boom around an axis which is
arranged so as to be fixed with respect to the base boom at
which the handle is rotatable around an axis extending
substantially in the direction of the longitudinal axis of the
handle, or the base boom is rotatable relative to the vehicle
around a vertically extending axis which is fixed with
respect to the vehicle, or the base boom is constructed in two

parts, with one part which carries the handle being rotatable
relative to the other part around an axis extending in the

direction of the longitudinal axis of the latter part of the base
boom.

An excavator with a boom whose excavator arm includes
a base Boom, an intermediate boom, and a handle carrying
a digging tool is known from German Patent 31 42 100. The
base boom is constructed in two parts and the part of the base
boom facing the intermediate boom is articulated at both
~sides via pivot connections so that the intermediate boom
and the handle are swivelable in a plane extending parallel
to the longitudinal axis of the vehicle. |

An articulation of the intermediate boom of an excavator
boom at the base boom is known from DE-OS 21 53 468. In
this case, the intermediate boom is swivelable relative to the

base boom, around two axes which are vertical relative to
one another.

Finally, an excavator boom with a telescoping handle is
known from “CONSTRUCTION” [DIE
BAUWIRTSCHAFT], issue 33, Aug. 12, 1971, page 1158.

A characteristic of all of these excavator booms consists
in an articulated construction of the boom adapted to the
respective specific purpose, possibly with the additional use
of a pivot connection. These booms accomplish the tasks
imposed on them. However, problems arise when conver-
sion is required corresponding to a different type of digging
tool and an increased movability of the end point of the
boom carrying the tool relative to the vehicle is necessary.

SUMMARY OF THE INVENTION

Accordingly, it is an object of the present invention to
provide a device of the above mentioned type, which is
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designed in such a way that the flexibility of the boom in
carrying out movements is increased and this boom. is
suitable in particular for the guidance of different tools and
other devices. In keeping with these objects and with others
which will become apparent hereinafter, one feature of the
present invention resides, briefly stated, in a device for
guiding at least one tool or an auxiliary device in which,
having a base part at which at least one boom having at least
two members 1s articulated, the tool being located at one end
of the latter, wherein the connection of the members with
one another and the articulation and the base part has hinge
points which are designed for realizing swivelling move-
ments in at least one plane, wherein in accordance with the
inventive feature at least two of the members are accom-
modated in at least two elements which are fastened to one
another via pivot connections situated between the hinge
points.

Accordingly, it is substantial to the invention that, in
addition to the swivelable articulation of the individual
members of the boom relative to one another on the one
hand and at the base part on the other hand, at least two of
the members are divided into elements which are fastened to
one another via pivot connections. In connection with the
known swiveling movements of the members relative to the
base part and to one another, this enables a substantial
increase in the degree of movability of the end point of the
boom carrying the tool. The base part can be e.g. the vehicle
of an excavator, crane or the like. But this can also involve
an industrial robot or a comparable device used in stationary
or mobile application for operating tools of different types,
The type of tool used is optional in principle—its connection
with the boom should have the simplest possible construc-
tion so that an uncomplicated exchange is possible if needed.

The pivot connection can be arranged at optional loca-
tions on the boom in principle, particularly also in the region
of its articulation at the vehicle, and can be structurally
combined at the latter with its swivelable articulation.
Moreover, the angle of inclination of the axis of the pivot
connection can also be constructed so as to be adjustable
relative to a reference plane, e.g. the base plane of the
vehicle.

The pivot connections should be constructed in principle
in such a way that at least one rotation of 360° is possible.
In many cases, however, smaller angles of rotation and
swivel are also sufficient. For example, it is possible to
improve the swivelable articulations of the members of the
boom which are present anyway in such a way that swivel
articulations around a plurality of axes extending parallel to
adjacent cross-sectional planes of the boom part are struc-
turally combined. '

In accordance with a further feature, an independently
controllable drive is associated with every pivot connection
and every additional swivel articulation. This drive is pref-
erably designed as a hydraulic drive. But it can also be an
electric drive. A linear drive, e.g. a piston/cylinder unit, can
be considered for use as a drive, but a rotary drive may also
be taken into consideration. |

The further features are directed to an embodiment form
in which the movability of the boom relative to the base part
is realized by a special articulation of the boom in connec-
tion with two piston/cylinder units which can be acted upon
differently but in a controllable manner. The two piston/
cylinder units have a common articulation point at the boom
but separate articulation points at the base part so that
swiveling movements of the boom are possible in two planes
which are vertical with respect to one another by controlling
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the piston/cylinder units. All hinge points or articulations
including those of the boom at the base part and of a pivot
connection arranged at the latter are constructed as ball-and-
socket or universal joints.

Still further features are directed to another construction
of the end of the boom carrying the tool. For example, one

or more supplemental arms can be articulated at this part of
the boom, which supplemental arms are articulated in turn

and outfitted with different drives which can be controlled by
a motor for swiveling and rotating the individual members
of the respective supplemental arm. Such embodiment forms
are advantageous in industrial robots but also in other
applications 1nvolving a cooperation or action of a number
of different tools on one and the same object or workpiece.

Additional features are directed to different forms of
structural combination of swiveling and rotating move-
ments. Swiveling movements refer in this context to move-

ments whose axes extend in adjacent cross-sectional planes
of the boom, whereas rotating movements are always move-

ments whose axes extend vertically relative to adjacent
cross-sectional planes of the boom.

According to another feature the boom, particularly its
elements, can be constructed so as to telescope. The same is

true for the member elements of the Supplemental arm or
supplemental arms. In particular, the combination of a
plurality of pivot connections with the telescoping construc-
tton improves the adjusting or advancing movements
between the tool and the location where it acts on an object.

An advantageots possibility for the control of and supply
of energy to the tool consists in a corresponding hydraulic
system. But other systems, including electrical systems, can
also be considered. Accordingly, it is provided that a cable
pull system be accommodated on the boom in addition so
that a tractive force which-can be converted in an optional
manner is available in the region of the end point of the
boom. This cable pull system and possibly also an electrical
system can be used alternately or in combination. Land

vehicles may be road vehicles or rail-bound vehicles.
Mobile or chain excavators, ship dredgers, ship cranes,
tractor excavator loaders, fork lifts, wheel loaders, chain
tractors, motor graders, wood moving machinery, contact
harvesters, mobile cranes, loading bays, special vehicles,
etc. can also be taken into consideration.

Various embodiment forms of the base part can be pro-
vided. Both mobile and stationary forms may be considered.

The base part can be outfitted with at Ieast one balancing
weight which is preferably arranged so as to be displaceable
to compensate for the tilting moments. This measure which
improves the stability of the device is particularly important
in booms with telescoping ability. However, it also offers
advantageous results and combinations with the pivot con-
nections alone. The displaceable balancing weight is advis-
ably connected with a system for detecting the momentary
loading state which controls the position of the balancing
weight. In an excavator the balancing weight is preferably
arranged at the superstructure which is rotatably supported
relative to the running gear.

It is evident that a great number of different tools can be
used in principle and the fastening devices arranged at the
end of the boom are constructed accordingly. Further, the
base part also functions as a store and as accommodation for
coolants, lubricants and other operating materials such as
compressed air.

The pivot connections must enable a rapid swiveling of
the parts of the boom relative to one another in every case,
also when loaded, and must be capable of being fixed with
the least possible play in predetermined rotational angle
positions. |

10

15

20

25

30

35

40

45

30

55

65

4

Angle measuring devices, particularly in combination
with length measuring devices, which serve to recognize
rotational angles and the position of telescoping connections
of parts of the boom can be used for automatically detecting
unfavorable loading conditions particularly in connection

with an overriding control. This detection can be converted
by means of control technology for use in a process of
balancing weights, for introducing other measures to
increase the protection against tilting, etc.

The novel features which are considered as characteristic
for the invention are set forth in particular in the appended
claims. The invention itself, however, both as to its con-
struction and its method of operation, together with addi-
tional objects and advantages thercof, will be best under-
stood from the following description of specific
embodiments when read in connection with the accompa-
nying drawings.

BRIEF DESCRIPTION OF THE DRAWINGS

FIGS. 1 to § show embodiment examples of different
embodiment forms of the excavator arm of a backhoe
excavator;

FIGS. 6 to 9 show various embodiment forms of exca-
vator arms according to the invention with an additional
tool;

FIG. 10 shows an embodiment form of an excavator arm
suitable for the attachment of a drilling device;

FIG. 11 is a sectional view of a first embodiment example
of arotary transmission intended for use in an excavator arm
according to the invention;

FIG. 12 is a sectional view of another embodiment
example of a rotary transmission intended for use in an
excavator arm according to the invention;

FIG. 13 shows a front view of the handle of an excavator
arm according to the invention which is set up for the
attachment of additional tools;

FIG. 14 is a side view of the handle according to FIG. 13;

FIG. 15 is a side view of a modified embodiment form of
a handle similar to FIG. 14;

FIG. 16 shows a front view of a running gear of an
excavator;

FIG. 17 shows a top view of a running gear according to
arrow XVII of FIG. 16;

FIG. 18 shows a view of another embodiment form of the
device according to the invention;

FIG. 19 shows a sectional view of another embodiment
form of a rotary transmission to be used according to the
ihvention;

FIG. 20 shows a view of a tool arranged at a supplemental
arm;

FIG. 21 is a top view of another tool fastened at a
supplemental arm;

FIG. 22 shows a view of the tool corresponding to a plane
XXII—XX1I of FIG. 21;

FIG. 23 shows a partial view of the device according to
arrow XXIII of FIG. 18;

FIG. 24 shows a top view of another tool fastened at a
supplemental arm;

FIG. 25 shows a top view of a tool fastened at a supple-
mental arm which is similar to the subject matter of FIG. 24.
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DESCRIPTION OF THE PREFERRED
EMBODIMENTS

In FIG. 1 the running gear of an excavator which, in a
manner known per se, includes a chain running gear 2 on
which an undercarriage 3 carrying all drive and control units
is supported so as to be rotatable around a vertical axis 4 is
designated in its entirety by 1. The nature of the vehicle
which also includes a hydraulic system etc. will not be
discussed in more detail in the following. In particular, the
vehicle can also be of another optional kind, e.g. one
outfitted with another running gear.

An excavator arm 6 is supported at the vehicle 1 so as to
be swivelable around an axis 5 extending vertically relative
to the drawing plane of FIG. 1. The excavator arm 6 has a
base boom 7 which is articulated at the vehicle 1, a handle
9 carrying a digging tool 8, in this case a backhoe, being
attached to the base boom 7. The handle 9 is swivelable
relative to the base boom 7 around an axis 10 extending
vertically relative to the drawing plane of FIG. 1.

Piston/cylinder units 11, 12 which are arranged in pairs
and communicate with the hydraulic system of the vehicle in
a manner not shown in the drawing are provided for the
swiveling of the base boom 7 around the axis 5 and for the
swiveling of the handle 9 around the axis 10.

The base boom 7 is constructed in an angled or bent
manner and, like the handle 9, is divided into two parts
which are connected with one another via a pivot connection
13, 14 to be described in more detail in the following. Each
of these pivot connections enables a rotation of the parts
communicating with one another via the latter by at least
360° and is provided with a special rotary drive as well as
fixing devices for fixing discrete rotational angle positions of
the parts.

The axis associated with the pivot connection 13 is
designated by 15 and the axis associated with the pivot
connection 14 is designated by 16. The rotary drives asso-
ciated with the pivot connections 13, 14 are preferably
constructed as hydraulic drives and communicate with the
hydraulic system of the vehicle 1. It can be seen that there
are many possibilities for positioning, and thus for the use of
the digging tool 8 as a result of the rotating capability

realized in this way for the two parts, i.c. the base boom 7
and handle 9. -

The digging tool 8 is constructed in the usual way in the
embodiment example shown in the drawing and is swivel-
able via a piston/cylinder unit 17 around an axis 18 extend-
ing vertically with respect to the drawing plane of FIG. 1.

Function elements conforming to those in FIG. 1 are also
given the same reference numbers in FIGS. 2 to S so that a
repetitive description of the latter can be dispensed with.

The excavator arm 19 shown in FIG. 2 differs from that
according to FIG. 1 only in that the base boom 20, although
again divided into two parts which are connected via a pivot
connection 13 to which the axis 15 is associated, is provided
with an additional pivot connection 21 which is directly
adjacent to—and to a great extent structurally combined
with—the pivot connection 13 and associated with the axis
22. This means that the end point of the base boom 20
remote of the axis 5 is additionally swivelable around the
axis 22 corresponding to the two axes 15, 22 which are
vertical to one another, which offers even more extensive
adjusting or advancing possibilities for the digging tool 8.
This double pivot connection characterized by the axes 15,

22 can be provided alternatively or simultaneously in the
handie 9.
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The excavator shown in FIG. 3 differs from that according
to FIG. 2 only with respect to the construction of the
excavator arm 2. The latter has another pivot connection 23
in addition to the pivot connection 13 with which axis 15 is
associated. This additional pivot connection 23 is directly
adjacent to the pivot connection 13, its axis 24 extending

vertically with respect to the axis 15. The pivot connection
23 1s characterized by a fork-shaped receptacle in which the
part 25 of the base boom 26 is swivelable around the axis 24
relative to its part 27. Piston/cylinder units 28 arranged at
both sides of the axis 24 serve for the swiveling. This double
pivot connection characterized by axes 15, 24 can also be
provided alternatively or simultaneously in the handle 9.

The excavator arm 6 of the excavator shown in FIG. 4
corresponds to that of FIG. 1 with the exception of its foot
point articulation. This is characterized by a pivot connec-
tion 29 with associated axis 30. The pivot connection 29
forms a base for the articulation of the foot point of the
excavator arm 6, which base is rotatable around the axis 30
by at least 360°. The latter articulation is characterized by a
universal joint 31, and the piston/cylinder units 11 associ-
ated with the universal joint 31 and likewise articulated at
the pivot connection 29 are articulated in turn at both sides

via universal joints 32, 33. This means that the excavator

arm 6 1s swivelable relative to the pivot connection 29 in two
planes which are vertical relative to one another and can
accordingly be tilted laterally in particular, that is, in addi-
tion to the rotating capability provided by the pivot connec-
tion 29 relative to the axis 30. In this case, however, the
driver’s cab 34 should be offset at point 35 for safety
reasons. A particularly advantageous configuration is pro-
vided when the piston/cylinder units are simultaneously
articulated at the hinge point 34 of the boom. Swiveling
possibilities of the boom in two planes which are vertical
with respect to one another are provided when the piston/
cylinder units can be acted upon independently of one
another.

FIG. S shows an excavator with an excavator arm 6 whose
foot point articulation differs from the embodiment form
according to FIG. 4 in that another pivot connection 36 is
provided whose axis 37 extends parallel to the axis 4 and
accordingly extends vertically when standing on a level
surface. The pivot connection 29 is connected with this pivot
connection 36, while the articulation of the part of the base
boom~facing the pivot connection 29 is not shown in more
detail in the embodiment example shown in the drawing.

However, it can be constructed in principle in a manner
similar to that in FIG. 4.

It is evident that multiple maneuvering possibilities for
the digging tool 8 result from the possibility of controlling
the individual members of the excavator arm along four axes
in a stationary vehicle 1.

In the excavators shown in FIGS. 6 to 9 which differ from
those shown in FIGS. 1 to §, function elements correspond-
ing to those in the latter are provided with the same reference
numbers.

FIG. 6 shows an excavator whose vehicle 38 is specially
constructed to increase its stability against tilting moments
caused by the excavator arm 39. To this end, the vehicle is
provided with a balancing weight 40 which is movable along
a straight line in the direction of arrow 42 by a piston/
cylinder unit 41. The balancing weight 40 is located at the
end of the vehicle 38 remote of the articulation of the
excavator arm 39 and is displaced in the direction of arrow
42 corresponding to the loading of the excavator arm 39 to

compensate for the tilting moments. A plurality of such

balancing weights 40 can also be provided in principle.
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Again, the base boom 43 has a bent construction and is
characterized by a rotary transmission 13 with an axis 15 in

a central portion. In addition to this, the parts are constructed
on both sides of the rotary transmission 13 so as to telescope.
The telescoping portions which are inserted within one
another preferably move outward hydraulically. Another

possibility for swiveling around the axis 24 by means of
piston/cylinder units 28 is arranged adjacent to the rotary
transmission 13. This embodiment form corresponds to that
of FIG. 3 to this extent.

In another construction the handle 9 likewise telescopes
below the pivot connection 14 and is preferably constructed
so as to telescope hydraulically, namely in the direction of

the axis 16.
The tool shown in FIG. 6 attached to the handle 9 is a

gripper unit 44 which can be actuated in a manner known per
se and serves e.g. to grasp heavy objects such as tree trunks.
Further, a supplemental arm 45 which is swivelable relative
to the handle 9 around an axis 46 vertically with respect to
the drawing plane of FIG. 6 is arranged at the lower part of
the handle. The supplemental arm 45 includes two members

which are swivelable relative to one another around another
axis 47 vertically with respect to the drawing plane, the outer
member carrying a saw blade 48. A protective device
surrounding one half of the circumference of the saw blade
is designated by 49, while a pair of running wheels having
a spherical circumferential surface, supported on the surface
of the saw blade 48 in the peripheral region and serving as
vibration damping is designated by 50.

In a particularly advantageous manner, the foot point of
the supplemental arm 45 which is characterized by the
ability to swivel around the axis 46 can be received, e.g. in
a carriage, so as to be displacecable relative to the handle in
the direction of the axis 16. Moreover, the foot point can be
characterized by an attachment to the handle enabling a
telescoping vertically with respect to the drawing plane.

A pivot connection which forms the tie between the
excavator arm 39 and the vehicle 38 and enables a rotation
of the excavator arm around the axis 52 is characterized by
51. Moreover, the angular adjustment of the axis 52 can be
varied via piston/cylinder units 53.

FIG. 7 shows a modification of the excavator arm 39
insofar as the bending point in the base boom 43 is now
characterized by an articulation whose axis extends verti-
cally relative to the drawing plane of FIG. 7 and is desig-
nated by 54. A piston/cylinder unit 55 is provided for
swiveling around this axis 54. This results in a number of
possibilities for varying the adjusting or advancing move-
ments of the end of the boom in connection with a foot point
articulation of the boom at the vehicle or base part via a pivot
connection.

FIG. 8 shows a special form of a vehicle 54 insofar as it
1s composed of two parts which communicate via a hinge.
The hinge which has a vertical swiveling axis is designated
by S5. |

Additional gripper members which are constructed and

intended for handling heavy objects are designated by 56 in
FIGS. 6 and 8.

Moreover, each of the two parts of the vehicle 54 is
outfitted with tracklaying gear 57, 57'. However, the prin-
ciple to be described in the following can be applied to
optional center-pivot or other mobile excavators.

The excavator arm 58 has a foot point articulation con-
forming to that of FIG. 6 so that a repeated description is
unnecessary.

The excavator arm 58 is characterized by a base boom 59,
an intermediate part 60 and a handle 9. The intermediate part
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60 includes a series of members 61 which are connected
with one another via hinge points and constructed in a
substantially identical manner. A piston/cylinder unit 62 is
again assoclated with each hinge point and the axes of all
hinge points 63 extend vertically with respect to the drawing
plane of FIG. 8.

In the embodiment example shown in the drawing the
members 61 can be divided into two groups which commu-
nicate with one another via a pivot connection characterized
by the axis 64. This pivot connection is again associated with
a piston/cylinder unit 65.

The handie 9 which is constructed so as to telescope in the
direction of axis 16 is characterized by a gripper unit 44 and
a supplemental arm 45 which corresponds to the supple-
mental arm 43 according to FIG. 6 with respect fo its
kinematic attachment to the handle and carries a chain saw
66.

A substantial feature of the excavator shown in FIG. 9 is
an excavator arm 67 having a base boom 68, an intermediate
part 69 and a handle 70. At least one of these three members,
namely the base boom, intermediatc part or handle, is
constructed so as to telescope. All three parts are connected
via hinge points 71 and a piston/cylinder unit 72 is associ-
ated with each hinge point.

Running rollers intended for cooperation with a motor-
driven cable winch 74 accommodated on the vehicle 75 are
designated by 73. The cable winch 74 serves to provide an
additional tractive force in connection with a cable winch
wheel 76 which is arranged at the handle 70. The tractive
force made available by the cable winch 74 can be converted
into mechanical work' in an optional manner, although this is
not discussed in more detail.

An excavator outfitted according to FIG. 9 can be used in
a particularly advantageous manner as a carrier of a drilling
device 77 (FIG. 10). To guide the drill rod 78, the boom can
be outfitted with a plurality of bearings or drill guides as well
as a rotary drive for the drill rods 78. A store 79 for drill rods
or other tools can be accommodated on the rear part of the
vehicle 78 simultaneously.

The lower drill guide designated by 78 can also be
attached to the intermediate part 69 to increase variability.

FIG. 11 shows a first embodiment example of a pivot
connection which with reference to the connection of a first
part 79, e.g. of the end of the base boom of an excavator arm
facing the vehicle 1, 38, 54 or 75, and a part 80 which
adjoins the part 79 and is rotatable relative to the first part
79 around an axis 81 by means of a motor and can be
stopped in optional angular positions.

The two parts 79, 80 are constructed as hollow construc-
tions and can possibly be provided with struts. The hollow
constructions can be polygonal, but also circular, etc. in
Cross section.

A fastening plate arranged at the front end of the part 79
1s designated by 82. The fastening plate 82 is located on the
outside of the part 79 at its front end and is securely
connected with this part in a manner not shown in the
drawing.

The inner ring 83 of a roller bearing enclosing the axis 81
is fastened at the fastening plate 82.

Further, a circular ring plate 84 is arranged at the fastening
plate 82 in such a way that it projects into the cross section
of the part 79. The circular ring plate 84 is screwed together
with the fastening plate 82 as indicated at 85.

The circular ring plate 84 serves among other things as a
support 86 of brake devices which cooperate with a brake
disk 87 in a manner to be described further.
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The circular ring plate 84 further serves on its side remote
of the support 86 for the attachment of a device containing
a multiple-disk brake 88 via a circle plate 89 which is

screwed together with the circular ring plate 84. The
multiple-disk brake 88 extends inside the part 79.

A fastening plate, designated by 90, is securely connected
with the front end facing the part 79 and carries an outer ring
91 on its outside, which outer ring 91 forms a roller bearing
92 with the inner ring 83. The outer ring 91 is screwed
together with the fastening plate 99 as indicated at 93. The
roller bearing 92 formed in this manner can be constructed
as a universal roller bearing or a comparable bearing.

A circular plate 94 is located on the fastening plate 90, i.e.
on its side facing the part 79, and is screwed together with
the fastening plate 90. The circular plate 94 which extends
vertically relative to the axis 81 carries a shaft 95—i.e.
coaxially relative to the axis 81—which is securely con-
nected with the circular plate 94 and accordingly with the
part 80. The brake disk 87 is supported on the shaft 95 via
a spline-shaft toothing or the like and the continuation of this
shaft 95 projects further into the aforementioned multiple-
disk brake 88 in such a way that a group of disks commu-
nicate with the shaft 95 so as to be rigid against torsion.

The multiple-disk brake can be actuated in a conventional
fashion in that the disk group rotating with the shaft 95
relative to its housing is displaced axially relative to a disk
group which is rigidly connected with its housing so as to
apply the necessary braking moment. The actuation and

more precise construction of this multiple-disk brake 88 will
not be treated at greater Iength.

A piston/cylinder unit arranged at the part 79, i.e. at its
outside, is designated by 96. Its piston communicates with a
stop pin 97 to be inserted into bore holes 98 which penetrate
the fastening plate 82, the inner ring 83, a part 99 attached
to the outer ring, and the fastening plate 90. Since the inner
ring 83 is connected with the part 79 and the outer ring 91
is connected with the part 80 via the fastening plate 90, an
inserted stop pin 97 completely penetrating the aforemen-
tioned bore hole 98 prevents a relative rotation of the parts
79, 80 around the axis 81. As a rule, a plurality of such
locking devices outfitted with piston/cylinder units 96 are
provided so as to be uniformly distributed around the
circumference.

The outer ring 91 is provided with an outer toothing 100
which meshes with the pinion 101 of a gear unit 102 which
is connected 1n turn with a motor 103, preferably a hydro-
motor. The gear unit 102 and the motor 103 form a structural
unit which is arranged on the side of the fastening plate 82
remote of the inner ring 83, 1.e. in this instance it is screwed
together with the fastening plate 82. Another brake device
104 can also be structurally combined with the gear unit 102
in the manner of a multiple-disk brake. Finally, a parking
brake which acts directly on the pinion 101 is designated by
105.

The system shown in FIG. 11 is outfitted with various
brake devices, namely multiple-disk brakes 88, 104 and a
disk brake which is formed by the support 86 in connection
with the brake disk 87. Further, two different retaining
devices are provided for locking the rotational angle of the
part 80 relative to the part 79, namely a system of stop pins
97, which can be actuated via piston/cylinder units 96, and
a parking brake 105. These brake devices can be provided
alternatively as well as in combination so that optimal
possibilities are provided not only for a very quick and
effective braking, particularly under load, but also for a
fastening of the parts 79, 80 relative to one another practi-
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cally without play regardless of the inevitable tolerances in
gear units. Further, it can be seen that after the conclusion of
a rotating member by a motor 103 it is possible to lock the

parts 79, 80 in the respective rotational angle positions.
without the cooperation of the motor 103.

FIG. 12 shows another embodiment example of a pwot
connection which is explained with reference to the con-
nection of two parts 79, 80, the axis of the pivot being
designated by 81. A fastening plate 106 is located at the front
end of the part 79 so as to project away from the latter
radially at the outside and has a fixed connection, not shown
in the drawing, with the part 79. A circular ring plate 107 is
arranged on the fastening plate and continues at its radially
outer end into a cylindrical part 108 extending coaxially
relative to the axis 81 and on its radial inner side into a
cylindrical guide part 109 which likewise extends coaxially
relative to the axis 81. The cylindrical part 108, the circular
ring plate 107 and the guide part 109 can be constructed in
one plece—but these parts can also be constructed as
individual parts which are suitably fastened to one another.
Instead of a cylindrical guide part 109, a guide part with a
polygonal cross section etc. can also be provided. |

The cylindrical part 108 is provided with teeth 110 on its
radial inner side, the significance of which will be discussed
in more detail in the following.

A circular ring plate which is securely connected with the
front end of the part 80 and projects away from the latter
radially at the outer side is designated by 111. The construc-
tion of the connection between the circular ring plate 111 and
the part 80 can be optional in principle.

The circular ring plate 111 carries the outer ring 112 of a
roller bearing 113 on its axial side facing the part 79. The
operation of the roller bearing 113 will likewise be discussed
in the following. The outer ring 112 is fastened to the
circular ring plate 111 in a suitable fashion, a screw con-
nection being indicated at 114 in the embodiment example
shown in the drawing. The outer ring 112 carries teeth on its
radial outer side which engage with the teeth 110 of the
cylindrical part 108.

A circle plate which is arranged on the side of the circular
ring plate 107 remote of the fastening plate 106 and is
screwed together with the circular ring plate 107 is desig-
nated by 118. The circle plate 115 extends coaxially relative
to the axis 81 and supports the inner ring 116 of the roller

bearing 113 at its radially outer regions. The roller bearing
113 can be constructed as a universal roller bearing or as a
roller bearing of some other type.

A motor 117, preferably a hydromotor, is supported on the
side of the circle plate 115 facing the part 79. Its driven shaft
118 penetrates a bore hole of the circle plate 115, which bore
hole is coaxial to the axis 81, and is connected with a pinion
120 via a gear unit 119 fastened at the circle plate 115, which

pinion 120 is located in the radially outer region of the latter.
The outer ring 112 has a lateral portion 121 which is

provided with inner teeth engaging with the pinion 120.

The motor 117 serves to rotate the parts 79, 80 around the
axis 81 relative to one another.

An angle measuring device which detects the angle of
rotation of the parts 79, 80, the significance of which will be

discussed in the following, is designated by 122.

The drive connection can also be effected via the inner
ring of a roller bearing 91, 113 in contrast to the preceding

embodiment examples for the purpose of the rotation of the
parts 79, 80.

A cylindrical guide pipe which is fastened at one end to
the circular ring plate 115 and carries a refaining ring 124 at
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its other end is designated by 123. The guide pipe 123 is
guided inside the guide part 109 so as to be fixed with
respect to rotation via a dovetail guide or comparable
function element and the guide part 109 is provided with
slot-like cut out portions which are penetrated by a peg-
shaped center part of the holder 124 whose radially outer
part is constructed in the manner of an annulus whose
annular body has an angular cross-sectional shape and is
guided on the outside of the guide part 109. The holder 124
forms an axially extending annular groove 125 which serves
to receive a spring element 126 which encloses the guide
part 109 and contacts the holder 124 at one end and the
circular ring plate 107 at the other end. When the guide pipe
123 is displaced relative to the guide part 109 in the direction
of arrow 127 the spring element 126 accordingly acts as a
return spring.

A coupling device by which the center part of the holder
124 is connected with the piston of a piston/cylinder unit 129
is designated by 128. The piston/cylinder unit 129 is
received in a frame 130 which is arranged so as to be
stationary relative to the part 79 and is screwed together with
the latter e.g. by retaining elements 131 which simulta-
neously exert a stiffening effect against torsional strain.

In the position of the two parts 79, 80 shown in FIG. 12,
the latter are connected with one another via the teeth 110 so
as to be rigid against rotation and possible play in the region
of the teeth 110 is bridged by the motor 117 in connection
with the gear unit 119, pinion 120 and inner teeth of the inner
ring 112. The holder 124, the guide pipe 123, and the circle
plate 115 including the roller bearing 113 are displaced in the
direction of the arrow 127, i.e. opposite the restoring force
of the spring element 126, for the rotation of the part 8§60
relative to the part 79 by the application of pressure on the
piston/cylinder unit 129 via the coupling device 128. This
displacement is effected by an amount such that the engage-
ment of the teeth of the outer side of the outer ring 112 and
the inner side of the cylindrical part 108 is disengaged so
that the part 80 can be rotated around the axis 81 relative to
the part 79 subsequently via the motor 117 and the pinion
120. When the final rotational position which is detected
with the cooperation of the angle measuring device 122 is
reached in this way, the piston/cylinder unit 129 is not acted
upon by pressure so that the meshing between the outside of
the outer ring 112 and the inside of the cylindrical part 108
is restored under the influence of the spring element 126.
Moreover, a precision alignment of the toothing profiles of
the aforementioned outer ring and cylindrical part which are
to be brought into engagement with one another can be
carried out with the aid of the angle measuring device 122,
in particular an alignment of successive tooth flanks and
tooth gaps, so as to prevent damage to the toothing profiles
as a result of the engaging and disengaging processes.

FIGS. 13 to 15 show special constructions of the lower
handle part of an excavator, particularly its outfitting with
supplemental elements.

In particular, the lower part of a handle is designated by
132 in FIG. 13; its digging tool 133 including associated
hydraulic actuation is only suggested in the drawing. Instead
of a digging tool 133, any other conventional tool, e.g. a
gripper member, can also be provided. A pivot connection
can also be connected at 134,

A supplemental arm which is articulated at the part' 132
via a hinge point 136 is designated by 135. A piston/cylinder
unit 37 is provided for the swiveling of the supplemental arm
135. The supplemental arm 135 carries a running roller 138
at its end remote of the hinge point 136 and to this extent the
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supplemental arm 135 is comparable in terms of operation
with the supplemental arm 76' carrying the running roller 76
according to FIG. 9.

A carriage which 1s received so as to slide in a dovetail
guide 140 extending in the longitudinal direction of the
handle 132 is designated by 139. A motor 141 in a working
connection with a chain drive 142 serves for the drive of the
carriage 139 along the dovetail guide 140. The chain drive
142 1s constructed as a revolving chain which is connected
with the carriage 139. A spindle drive can also be provided
in place of a chain drive.

The carriage 139 carries a telescoping arm 143 which can
telescope, preferably hydraulically, vertically with respect to
the drawing plane of FIG. 13. The telescope arm 143 can
also be articulated so as to swivel at the carriage 139, the
swivel angle being adjustable by a piston/cylinder unit.

A boom arm 144 carrying a chain saw 145 at its end
remote of the telescope arm 143 adjoins the telescope arm
143. A motor serving to drive the chain saw and a gear unit
associated with this motor are shown schematically and
designated by 146, 147, respectively. The chain saw 145
including the motor gear unit 146, 147 can also be connected
to the boom arm 144 with the use of a pivot connection
whose axis extends vertically with respect to the drawing
plane of FIG. 13. Finally, the boom arm 144 can also be
constructed so as to telescope in turn so that the distance
between the motor 146 and the arm 143 is variable.

FIG. 14 shows a side view of an embodiment form of a
boom arm 144 including the tool and articulation at the
lower part 132 of a handle corresponding to FIG. 13. The
telescope arm 143 is movable in turn in the direction of the
arrow 148 via a carriage, not shown in the drawing, with the
assistance of the chain drive 142. The articulation point of
the boom arm 144 at the telescope arm 143 is movable in the
direction of the arrow 149 by the telescoping of the latter
143. Morceover, the boom arm 144 is rotatable around the
axis 130 by at least 360°. A motor 151 is used for this
purpose, preferably a hydromotor which is structurally com-
bined with a brake device, e.g. a multiple-disk brake, and is
arranged in turn at a fastening plate 152. The fastening plate
152 in turn forms the end element of the telescope arm 143
and is securely connected with the latter. It simultaneously
carries the inner ring 183 of a roller bearing 154 whose outer
ring is securely connected with the boom arm 144 and is
provided with external teeth which mesh with a pinion 154
arranged on the driven shaft of the motor 151.

A fastening plate which is located at the end of the boom
arm 144 remote of the axis 150 and securely connected with
it is designated by 156. The outer ring 157 of a roller bearing
157" whose inner ring is designated by 158 is fastened at the
fastening plate 156 on its side facing the part 132. The inner
ring 158 is securely connected with another fastening plate
159. A motor 160 extending inside the inner ring 158 is
arranged on the fastening plate 189. The chain saw 162 is
driven via a pinion 161 located on its driven shaft. In
principle, the motor 160 can be constructed as desired and
in particular structurally combined with a brake device, e.g.
a multiple-disk brake.

A toothed rim which is arranged on the side of the inner
ring 158 remote of the fastening plate 159 is designated by
163 and is in a working connection with the pinion 164 of
a motor 165 which is fastened in turn at the boom arm 144.
A brake and locking device is designated by 166. The design
of the motor 165 is optional in principle, but is preferably a
hydromotor, €.g. an axial piston motor. It can be seen that the
motor 165 enables a rotation of the chain saw 162 around the
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axis 167. The chain housing in the region of the pinion 61
1s designated by 168 and a spray nozzle for oil or other
lubricant is designated by 169. Another spray device can be
provided instead of the nozzle 169, e.g. a spray device for
coolant, water, etc. The latter is required, for example, in
diamond saw blades which can be provided in place of the
chain saw 162. The spray device is connected with a supply
arrangement which is not shown in the drawing.

It can be seen that numerous additional work processes
can be achieved with additional outfitting of the handle part
corresponding to FIGS. 13 and 14, e.g. in forestry where a
tree can be grasped by a gripping member and cut down by
the saw, specifically with the sirictest adherence to safety
considerations and the avoidance of damage to other trees as
a result of the felling process. The device according to the
invention can accordingly also be used in agriculture and

forestry and e.g. constructed as a wood moving machine or
contact harvester.

In principle, a great number of different tool and handling
devices can be arranged at the boom in the region of the
handle wherever exact control of adjusting or advancing
movements proceeding from a fixed point is desired.

The embodiment example shown in FIG. 15 corresponds
to a great extent to that in FIG. 14. However, the connection
between the telescope arm 143 and the part 132 is now
characterized by another pivot connection 170 in addition.
The outer ring of a roller bearing which is securely con-
nected with the telescope arm 143 and whose external teeth
engage with the pinion 172 of a motor 173 is designated by
171. The inner ring 174 of this roller bearing is securely
connected with the carriage which is movable in the direc-
tion of the arrow 148 via the chain drive 172. The motor 173
is likewise fastened to this carriage. It can be seen that the
boom arm 144 is rotatable in an optional manner around the
axis 150 via the motor 173. The motor 173 can be provided
with a brake and locking device, not shown in the drawing,
so that the boom arm 144 can be stopped in optional angular
positions.

Another construction is directed to the part 132 and the
digging tool. Thus, a piston/cylinder unit whose piston acts
on a drill or hammer tool 176 which is displaceable in a
straight line inside the part 132 in the direction of the arrow
148 is designated by 175. In this case, the digging tool is a
shovel 177 whose axis is constructed in two parts. The
aforementioned tool can project out and act in the interme-
diate space between parts 177, 177",

Fmally, FIGS. 16 and 17 show a comstruction of thc
running gear of an excavator or crane which is important
particularly in connection with telescoping booms and is
suitable for improving the protection against tilting in unfa-
vorable positions.

In particular, FIGS. 16 and 17 show a chain running gear
178 which is provided with supports 179 which can move
out laterally, particularly in a horizontal plane, and are
arranged 1n pairs at a distance from one another and are
movable between a retracted position, i.e. in which they are
completely drawn into the contour of the running gear 178,
and a maximum moved out position. Piston/cylinder units
are provided for the drive of these supports 179. The
supports 179 carry support feet 180 at their outer end, i.e. the
end remote of the chain running gear 178, which support feet
180 end in disk-like or plate-like standing parts, are dis-
placeable vertically, i.e. in the direction of the arrow 181,
when acted upon by pressure, and are possibly fastened in
the region of their fastening points at the supports 179 so as
to be swivelable around horizontal axes.
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It can be seen that the protection against tilting with
reference to the axis 182 is improved corresponding to the
moved out state of the supports 179 when the support feet
180 stand on the ground.

The system of supports 179 and support feet 180 can also
be arranged in the superstructure of the excavator or other
vehicle in principle.

The embodiment example shown in FIG. 18 is character-
ized by a boom 67 which substantially corresponds to that of
FIG. 9. A first supplemental arm 45 which guides a saw
blade 48 and is swivelable at least around an axis 46
vertically with respect to the drawing plane of FIG. 18 and
another supplemental arm 183 which is supported so as to be
swivelable at least around an axis 184 and guides a hoist are
arranged at the end of the handle 70. However, the vehicle
75 1s characterized by a modified running gear 185 in
contrast to the vehicle shown in FIG. 9 for example. In the
following, FIG. 23 is referred to in a supplementary way for
the description of the running gear.

The running gear 185 is characterized by four support
booms 186, all of which include two parts 188, 189 which
are connected with one another in an articulated manner via
hinge points 187 whose axes extend vertically relative to the
drawing plane of FIG. 18. The support booms 186 are
articulated at the four corner points of the vehicle 75.
Piston/cylinder units 190 are provided in each instance for
the motor-driven swiveling around the hinge points 187. As
can be seen particularly in FIG. 23, the piston/cylinder units
190 are located on both sides of the support boom 186 and
the swiveling axis of these hinge points is designated by 191.

The support booms 186 are connected with the vehicle 75
via a hinge point 192 whose axis extends vertically relative
to the drawing plane of FIG. 23. The axis of this hinge point
192 is designated by 193 in FIG. 18. The hinge point 192 is
directly connected with the vehicle 75 via a pivot connection

of the type described in the beginning. The axis of this plvot
connection 194 is designated by 195 in FIG. 23. |

It can be seen that swiveling movements of the support
booms 186 within the drawing plane of FIG. 18 are enabled
by pivot connections 194 which are constructed with a
motor drive. Additional swiveling movements are possible -
vertically relative to the drawing plane of FIG. 18 by making
use of the hinge points 192. Piston/cylinder units which
serve to drive the swiveling movements around the axes 193
are designated by 196.

Each support boom 186 carries an 1nd1wdual tracklaying
gear 197 at its end remote of the vehicle 75, which track-
laying gear 197 can also be constructed in principle as a
conventional pneumatic tire running gear. The connection of
the tracklaying gear 197 or other running gear arranged here
with the lower end of the respective support boom is effected
via a cardan joint 198, indicated in the drawing, which
accordingly enables swiveling movements of the tracklaying
gear 197 around two axes which are vertical relative to one
another. A comparable articulation enabling swivelable

movements can also be considered in place of a cardan joint
198.

It 1s substantial that every tracklaymg gear 197 and the
lower part of the undercarriage 199 be provided with cou-
pling devices which are intended and constructed for pro-
ducing a direct connection between the individual running
gears 197 and the undercarriage 199 and which are arranged
in particular in such a way that a coupling of the tracklaying
gear 197 at the undercarriage 199 is possible simply by
swiveling the parts 188, 189 of the individual support
booms. The exact construction of the fastening of the
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support booms at the tracklaying gear 197 and at the hinge
points 192 is advisably dimensioned in such a way that these
connections are detachable without considerable manipula-
tion and particularly with the use of a relatively simple tool.
A connection between the tracklaying gear 197 and the
undercarriage 199 can be carried out in the same way. As a
result, the device shown in FIG. 18 can be used in quite a
large number of ways, e.g. in the construction of tall
buildings, but also in bridge building, e.g. with construction
in rivers or other bodies of water. At the same time, the
shown device can also be used as a conventional excavator
or the like of the type already described in the beginning by
swiveling the support booms in the manner described above
and connecting the tracklaying gear 197 with the running
gear 199. |

A conventional gripping tool arranged at the end of the
handle 70 is designated by 44. In the device shown in FIG.

18 all tracklaying gear is naturally drivable individually.
Coupling devices which can be used between the tracklaying
gears and the undercarriage 199 can be formed e.g. by
pairing a T-guide and sliding block.

FIG. 19 shows an alternative embodiment form of a pivot
connection which substantially corresponds to that accord-

ing to FIG. 12. However, it differs from the latter in the
following respects:

A circular ring plate fastened at the end of the part 79 on
the front side is designated by 200. An annular plate 201
which extends coaxially to the axis 81 in the same way as the
circular ring plate 200 is arranged at the end of the latter
remote of the aforementioned front side, the inner ring 116
of the roller bearing 113 being arranged at the annular plate
201. The annular plate 201 corresponds to the circle plate
115 according to FIG. 12 with respect to function and serves
to fasten the motor 117 which is in a working connection
with the pinion 120 via the gear unit 119. The motor 117 is
located inside a guide pipe 202 which is located on the side
of the annular plate 201 remote of the gear unit 119 and is
fastened at the latter. The guide pipe 202 serves for the
guidance of a guide cylinder 203 coaxially relative to the
axis 81, the end of the guide cylinder 203 remote of the
annular plate 201 being terminated by a plate 204 at which
the coupling device 128 which produces the connection with
the piston/cylinder unit 129 is arranged. The guide cylinder
203 is accordingly displaceable in a straight line in the
direction of the arrow 127 and in the opposite direction when
the piston/cylinder unit 129 is acted upon.

Suitable tongue-groove elements which are suggested in
the drawing are provided for guiding the guide cylinder 203
on the guide pipe 202 so as to be fixed against rotation.

A system of radially extending cross-pieces 205 which are
uniformly distributed along the circumference and penetrate
a corresponding number of slots 206 of the part 79 which
extend paralle] to the axis is located at the guide cylinder 3
on its end remote of the platc 204. A cylindrical part 207
which corresponds to the cylindrical part 208 according to
FIG. 12 with respect to function and carries teeth 110
radially at the inside is arranged at the radially outer end of
the cross-piece 205. The fastening of the cylindrical part 207
at the cross-pieces 205 can be effected in an optional manner
in principle.

It can be seen from the preceding statements that when the
piston/cylinder unit 129 is acted upon by pressure in this
way resulting in a movement of the plate 204 and accord-
ingly of the guide cylinder 203 in the opposite direction to
that of the arrow 127, the meshing of the teeth of the
cylindrical part 207 with the outside of the outer ring 112 is

16

disengaged so as to enable a rotation of the parts 79, 80 in
this disengaged state via the motor 117 and with the coop-

eration of the angle measuring device 122. When the new

- angular position is reached an engagement of the teeth 110
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is again effected when the piston/cylinder unit 129 is acted
upon by pressure in a corresponding manner in the direction
of the arrow 127 and the angular position is fixed in this way.
Accordingly, in contrast to the embodiment example accord-
ing to FIG. 12, only the guide cylinder 203 including the
cylindrical part 207, and not a complete part 80 or 79, is
moved during the disengagement of the teeth, so that a
substantially smaller expenditure of energy is sufficient for
disengaging the teeth.

Naturally, the slots 206 are dimensioned so as to enable
the movability required for disengaging the teeth.

In the shown embodiment example the piston/cylinder
unit 129 can be acted upon at both sides. However, a
piston/cylinder unit which can be acted upon at one side can
also be used in the same way. In this case, a restoring spring

- similar to the system according to FIG. 12 must be used.

FIG. 20 shows a tool arranged at the end of a supplemen-
tal arm 283, which tool can be manipulated via the device
according to the invention. This is a tool for applying mortar
and plastering building walls.

A rotating belt, designated by 208, is guided along two
rollers 209, 210, serves as a transporting means for the
mortar and must be guided via the arm 283 as parallel as

possible to the wall to be plastered. The belt comprises a
suitable work material which does not lead to a caking of the
mortar and lateral guides, not shown in the drawing, which
extend parallel to the borders of the belt 208 are provided in
the area of application for the mortar layer.

A nozzle arrangement by which the mortar is applied to
the belt so as to be distributed as uniformly as possible is
designated by 211. The belt 208 rotates in the direction of the
arrow 212 via a motor drive of one of the rollers 209, 210
and effects the application of mortar in connection with a
corresponding guiding of the supplemental arm 183 which is
effected parallel to the surface of the building wall to be

plastered.

FIGS. 21 and 22 show an alternative embodiment
example of a tooling of the supplemental arm 183. This
involves a vibrating grinder 213 whose drive system is
designated by 214.

The tool shown in FIG. 24 and arranged at the supple-
mental arm 183 is a lifting and handling device which is
designed especially for the handling e.g. of square-stone
formations such as building blocks for tall buildings. To this

end, a frame 215 is supported so as to be rotatable around the
axis 216 by a drive 217. The frame 215 is supported so as

to be displaceable, likewise by a motor, in a straight line in

the direction of the arrow 218 relative to an intermediate
carrier 219 which forms the direct connecting element to the
atorementioned rotatable support. The rotatable support can
be effected in the manner of the pivot connection which has
already been shown in the preceding so that an exact
description can be dispensed with.

Suction cups 220 which act above and to the side of the
building block to be manipulated serve to grasp the afore-
mentioned building blocks directly. Of course, the suction
cups 220 are connected with a vacuum source which is not
shown in the drawing.

Spacers by which the blocks are held at a defined distance
from one another are arranged in the intermediate space 221
of the two building blocks 222 shown in dashed lines. A
suitable connecting means, e.g. mortar or a suitable cement-

- ing material, can be introduced into this intermediate space

221.
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A linear movement can be exerted on the held building
block 222 in the direction of the arrow 218 by a piston/
cylinder unit 223 which is fastened at the frame in a suitable
manner and is in a working connection with a sliding device
224 so as to enable the placement of these building blocks
222 on blocks already in place accompanied by a defined
contact pressure. Sensors which operate in a contactless
manner and detect the distance to defined reference edges
can be arranged at auxiliary devices as well as for receiving
the blocks 222 as indicated at 225. For example, these
systems can be ultrasonic, laser or other systems. These
sensors communicate with an overriding control unit and

accordingly likewise contribute to the exact positioning of
the building blocks 222.

The tool shown in FIG. 24 can be modified in a desired
manner as shown in FIG. 25 in which a lifting device which
likewise cooperates with a vacuum source is constructed in
such a way that detection of plate-like objects is possible
over a large surface area. Consequently, the hoist of FIG. 25
is provided with a square arrangement of suction cups 226
and moreover is outfitted with auxiliary devices, not shown
in the drawing, for exactly grasping and positioning the
building blocks to be manipulated.

Another modification of the system shown in FIG. 24 can

consist in a construction for grasping more than two building
blocks.

It will be understood that each of the elements described
above, or two or more together, may also find a useful

application in other types of constructions differing from the
types described above.

While the invention has been illustrated and described as
embodied in a device for controlling at least one attachment,
it is not intended to be limited to the details shown, since
various modifications and structural changes may be made
without departing in any way from the spirit of the present
invention.

Without further analysis, the foregoing will so fully reveal
the gist of the present invention that others can, by applying
current knowledge, readily adapt it for various applications
without omitting features that, from the standpoint of prior
art, fairly constitute essential characteristics of the generic or
specific aspects of this invention.

I claim:

1. A device for guiding at least one tool or auxiliary
device, comprising a base part; at least one boom articulated
with said base part in an articulation and having at least two
members connected with one another by a connection and
also having an end supporting the tool, the connection of
said members with one another and the articulation of said
boom with said base part having hinge points formed for
swivelling movements in at least one plane, each of said at
least two members being subdivided into two elements
which are fastened to one another by pivot connections
situated between said hinge points so that at least two said
pivot connections are provided in the device, said pivot
connections being formed so that said elements are swivel-
lable relative to one another over more than 360°, said pivot
connections having axes extending in a longitudinal direc-
tion of said elements.

2. A device as defined in claim 1, wherein said articulation
of said boom with said base part includes a pivot connection.

3. A device as defined in claim 2, wherein said pivot
connection of said articulation has an axis with an angle of
inclination adjustable with respect to a reference plane.
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4. A device as defined in claim 2, wherein said pivot

connection of said articulation is arranged in said articulated
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connection of said boom with said base part; and further
comprising two piston and cylinder units which operate
independently and are articulated at one end at a point of
said boom and other end at said pivot connection so as to
provide swivelling movement of said boom around said
pivot connection.

3. A device as defined in claim 1; and further comprising
additional swivel articulations connecting said elements
with one another and connecting said boom at said base part,
said additional articulations having axes extending parallel
to adjacent cross-sectional planes of arespective one of said
elements.

6. A device as defined in claim §; and further comprising
an 1ndependently controllable drive associated with each of
said pivot connections and each of said additional swivel
articulations.

7. A device as defined in claim S, wherein said pivot

' connections and said additional swivel articulations are

structurally combined.

8. A device as defined in claim 5, wherein said swivel
articulations have a plurality of axes and are formed as
structural units.

- 9. A device as defined in claim 1; and further comprising
at least one supplemental arm which is articulated so as to
be swivellable at the end of said boom carrying the tool, said
supplemental arm guiding additional tools and/or carrying
devices for attaching tools.

10. A device as defined in claim 9, wherein said supple-
mental arm has at least two members with member elements
connected by hinge points for rotating movement around at
least one axis; and an independently controllable drive
associated with each of said hinge points.

11. A device as defined in claim 10, wherein the hinge
points are formed so as to provide relative movements
around axes perpendicularly relative to a longitudinal exten-
sion of said member elements.

12. A device as defined in claim 10, wherein said hinge
points are formed so as to provide rotating movements
around axes parallel to cross-sectional planes of said mem-
ber elements are.

13. A device as defined in claim 10, wherein said boom
provided with said supplemental arm has lines for providing
energy and controlling the tool.

14. A device as defined in claim 10, wherein said boom
with said supplemental arm is provided with a cable pull
system for providing a tractive force in the region of the tool;
and further comprising a motor-actuated cable winch
arranged on said base part and being in a working connec-
tion with said cable pull system.

15. A device as defined in claim 1, wherein at least one of
said members is formed as a telescopable member. |

16. A device as defined in claim 1, wherein at least one of
said elements is formed as a telescopable element.

17. A device as defined in claim 1, wherein said base part
is at least a part of a land vehicle.

18. A device as defined in claim 1, wherein said base part
is at least a part of a water vehicle.

19. A device as defined in claim 1, wherein said base part
is a device formed for stauonary erection.

20. A device as defined in claim 1, wherein said base part
and said boom are components of a system which is a mobile
excavator. |

21. A device as defined in claim 1, wherein said base part
and said boom are components of a system which is a mobile
crane.

22. A device as defined in claim 1, wherein said base part
and said boom are components of a system which is a mobile
manipulating device.
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23. A device as defined in claim 1, wherein said base part
and said boom are components of a system which is a mobile
building scaffolding with a work platform.

24. A device as defined in claim 1, wherein said base part
and said boom are components of a system which is a
stationary excavator.

25. A device as defined in claim 1, wherein said base part
and said boom are components of a system which is a
stationary crane.

26. A device as defined in claim 1, wherein said base part
and said boom are components of a system which is a
stationary manipulating device.

27. A device as defined in claim 1, wherein said base part
and said boom are components of a system which is a
stationary building scaffolding with a work platform.

28. A device as defined in claim 1, wherein said base part
is provided with a balancing weight.

29. A device as defined in claim 28, wherein said balanc-
ing weight is displaceable to compensate for tilting
moments.

30. A device as defined in claim 28, wherein said base part
is provided with a supply arrangement for coolants, lubri-
cants and other fluids.

31. A device as defined in claim 1, wherein said base part
is provided with a tool store.

32. A device as defined in claim 1, wherein said boom is
divided at least into one angled base boom and a handle
provided with a tool.

33. A device as defined in claim 32, wherein the tool
provided at said handle is a tool selected from the group
consisting of a digging tool, a gripping tool, a tool for
surface working of workpieces and other objects, a tool for
cutting, a tool for non-cutting machining, a hoist and a
mounting tool.

34. A device as defined in claim 32, wherein the tool
provided at said supplemental arm is a tool selected from the
group consisting of a digging tool a gripping tool, a tool for
surface working of workpieces and other objects, a tool for
cutting, a tool for non-cutting machining, a hoist and a
mounting tool.

3S5. A device as defined in claim 1, wherein each said pivot
connections includes a bearing for coaxially supporting said
elements relative to one another, a drive and a brake and
fixing device. |

36. A device as defined in claim 35, wherein said bearing
is a roller bearing.

37. A device as defined in claim 35, wherein said brake
and fixing device includes at least a brake arrangement.

38. A device as defined in claim 35, wherein said brake
and fixing device includes at least a retaining arrangement.

39. A device as defined in claim 35, wherein said brake
and fixing device includes at least a brake arrangement
which is arranged in series with said drive along a flow of
force. |

40. A device as defined in claim 35, wherein said brake
and fixing device includes at least a retaining arrangement
which is arranged in series with said drive along a flow of
force. |

41. A device as defined in claim 1, wherein said pivot

connection has a drive; further comprising an angle mea-
suring device for determining an angle of rotation between
said elements; and a conftrol unit coordinating a rotating
movement of said drive and being in working connection
with said angle measuring device.

42. A device as defined in claim 1, wherein said elements
are 1n toothed engagement with one another; and further
comprising an angle measuring device determining an angle
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of rotation between said elements; and a control unit coor-
dinating an engagement and a disengagement between said
elements and being in working connection with said angle
measuring device.

43. A device as defined in claim 1, wherein said elements
are telescopable; and further comprising a length measuring
device associated with each of said telescopable elements.

44. A device as defined in claim 1; and further comprising
supporting feet which are arranged on said base part and
movable for standing on the ground, said feet being movable
laterally.

45. A device for guiding at least one tool or auxiliary
device, comprising a base part; at least one boom articulated
with said base part in an articulation and having at least two
members connected with one another by a connection and
also having an end supporting the tool, the connection of
said members with one another and the articulation of said
boom with said base part having hinge points formed for
swivelling movements in at least one plane, each of said at
least two members being subdivided into two elements
which are fastened to one another by pivot conmections
situated between said hinge points so that at least two of said
pivot connections are provided in the device, said pivot
connections being formed so that said elements are swivel-
lable relative to one another over more than 360°, said pivot
connections having axes extending in a longitudinal direc-
tion of said elements; and a supplemental arm composed of
two elements connected with one another by a pivot con-
nection.

46. A device for guiding at least one tool or auxiliary
device, comprising a base part; at Jeast one boom articulated
with said base part in an articulation and having at least two
members connected with one another by a connection and
also having an end supporting the tool, the connection of
said members with one another and the articulation of said
boom with said base part having hinge points formed for
swivelling movements in at least one plane, each of said at
least two members being subdivided into two clements
which are fastened to one another by pivot connections
situated between said hinge points so that at least two of said
pivot connections are provided in the device, said pivot
connections being formed so that said elements are swivel-
lable relative to one another over more than 360°, said pivot
connections having axes extending in a longitudinal direc-
tion of said elements, said articulation having a pivot con-
nection arranged at said articulated connection of said boom
with said base part and constructed as a ball-and-socket
joint; and two piston cylinder units operating independently
and articulated at one end at a point of said boom and at the
other end at points of said base part at a distance from one
another so as to provide swivelling movement of said boom
around its articulation point at the base part.

47. A device for guiding at least one tool or auxiliary
device, comprising a base part; at least one boom articulated
with said base part in an articulation and having at least two
members connected with one another by a connection and
also having an end supporting the tool, the connection of
said members with one another and the articulation of said
boom with said base part having hinge points formed for
swivelling movements in at least one plane, each of said at
least two members being subdivided into two elements
which are fastened to one another by pivot connections
situated between said hinge points so that at least two of said
pivot connections are provided in the device, said pivot
connections being formed so that said elements are swivel-
lable relative to one another over more than 360°, said pivot
connections having axes extending in a longitudinal direc-
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tion of said elements, said articulation of said boom with
said base part also including a pivot connection, each said
pivot connections including a roller bearing for coaxially
supporting said elements relative to one another, a drive and
a brake and fixing device, said roller bearing having an outer
ring, said drive including a motor and being in working
connection with said outer ring of said roller bearing.

48. A device as defined in claim 47, wherein said drive
also includes a gear unit.

49. A device for guiding at least one tool or auxiliary
device, comprising a base part; at least one boom articulated
with said base part in an articulation and having at least two
members connected with one another by a connection and
also having an end supporting the tool, the connection of
said members with one another and the articulation of said

boom with said base part having hinge points formed for

swivelling movements in at least one plane, each of said at
least two members being subdivided into two elements
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which are fastened to one another by pivot connections
situated between said hinge points so that at least two of said
pivot connections are provided in the device, said pivot
connections being formed so that said elements are swivel-
lable relative to one another over more than 360°, said pivot
connections having axes extending in a longitudinal direc-
tion of said elements, said articulation of said boom with
said base part also including a pivot connection, each said
pivot connections including a roller bearing for coaxially
supporting said elements relative to one another, a drive and
a brake and fixing device, said elements being connected
with one another by a tooth engagement which is disen-
gageable.

50. A device as defined in claim 49, wherein said tooth
engagement is disengageable by an axial displacement of
said elements to exert a holding function.

I . .
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